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CHAPTER I 
INTRODUCTION 
A review of the literature has failed to find any pub-
lished reports of species determination of algae from Lake 
Carl Blackwell, Oklahoma, or from Payne County in which it i s 
located. A survey of the algae found in this lake was the 
primary objective cf this study. Data was obtained on t he 
temperature and pH of the water at various collecting stations , 
Included is a list of the algae found, with illustrations of 
species thought to be new for the state. 
The determinations of the various taxa were carried 
out by the use of available monographic treatments whenever 
possible. Handbooks and manuals concerning the algae were 
used for taxa on which monographs were not available. Repre-
sentatives of the determinations are deposited at the Oklahoma 
State University . In a few instances, where poor specimen 
preservation was apt to occur, photomicrographs are deposited 
in lieu of specimens. In addition to the preserved material 
and photomicrographs, semi-permanent slides were made for 
selected specimens. These slides were prepared using glycerin 
jelly as a mounting medium and sealed with canada balsam. 
The preservative used was formalin-acetic acid-alcohol 
(Prescott 1954). This mixture consisted of 50 cc. 95% alcohol, 
5 cc. glacial acetic acid, 10 cc. commercial formalin and 35 
cc. of water. Wide mouth- vials with a capacity of about two 
ounces were found to be satisfactory for the collecting and 
storage of spec-imens. In most- cases the material was pre ser-
ved immediately upon returning from the field. Some collec tions 
were not preserved and were periodically examined for the produc-
tion of sexual or asexual reproductive structures which would 
permit species determinations. The inclusion, in the taxonomi c 
list, of a generic determination was the result of not having 
adequate reproductive structures. 
On June 29, 1963, the first field trip was taken with a 
two-fold purpose, to select collecting stations and to secure 
specimens. Seven stations were selected to represent differ -
ent habitats. The selections were made in order to obtain 
adequate samples from each type of exposure and habitat and to 
insure obtaining a maximum number of forms. On the next trip, 
July 13, three additional stations were added bringing the 
total to ten. The locations of the various stations are shown 
on an outline map (figure 1) obtained from the Oklahoma State 
Planning and Resources Board. 
Seventeen separate collecting trips were taken during the 
course of one year with t he procurement of 414 vials of mater-
ial. Dates of t he individual trips were: June 29, July 13, 
July 28, August 12, August 26, September 8, September 22, 
October 6, October 19, November 9, December 9, 1963, January 





Fig. 1. Outline Mcap Showing Locations of Collecting St.ations. 
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The use of a boat, equipped·with a motor, greatly facili-
tated the· collecting and maa·e available many areas of the lake 
which otherwisewouldhave been inaccessible. However:, high 
winds on a few collecting trips prevented· the sampling .of all 
stations. Two d·iff-erent- types· of pJ:ankton tow nets were used 
on occasion during this study~ One type·· consisted of a heavy 
canvas material, the·otherbeing·number 20 bolting silk cloth. 
The·· latter net proved to be highly desirable ove·r the former 
because many smaller form·s and greater numbers of plankton 
were obtained using the silk net. Littoral collections were 
made by wading into the water and scraping rocks, stems and 
leaves of aquatic spermatophytes and other submerged objeets. 
The surface, 1-2 inches, temperatures of the water at 
the stations were measured to the nearest degree centigrade. 
The pH was determined immediately upon returning from the 
field using a Beckman pH meter. Samples for pH readings were 
collected in vials completely filled with water and tightly 
closed. This was done in order to prevent the diffusion of 
gases into the water which might alter the pH. 
CHAPTER II 
HISTORICAL REVIEW 
In 1929 C. E. Taft undertook a survey of the algae witbin 
the state. His early work was limit;ed to specific groups and 
resulted in a series of published reports concerning these. 
His reports were: the Desmids (1931, 1934, 1937), the 
Zygnemataceae (1934b), ·the Oed ogoniaceae (1935), and Vaucher:1_?. 
(1937b). Additions to the algae of Oklahoma were reported by 
Taft ( 1940) . 
Taft, in his reports on the Desmids (1931, 1934, 1937) 
presented a list of species, varieties and forms along with 
illustrations. No information was given as to the sites of 
collections except in his first report of 1931 in which he 
listed 20 counties. 
Transeau, et al. (1934) made a report of new species of 
the Zygnemataceae. Twenty-six new species and varieties were 
described from Oklahoma specimens by Tr•anseau and Taft in this 
paper. 
Taft (1935) in his paper on the Oedogoniaceae of Oklahoma, 
listed 64 species and varieties of the genera Bulbochaete and 
Oedogonium. In the treatment of this family Taft described 
10 new species and varieties. Although his collections were 
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representative of the ent ire state Taft felt that the range of 
distribution of the two genera to be quite limited, this range 
coinciding closely with the shale and sandstone areas along the 
eastern border of Oklahoma. While present in small numbers, 
they never formed a conspicuous group in the prairie regions . 
A report by Taft (1937b) on Vaucheria gave a description 
of one new species, Vaucheria discoidea Taft. The collection 
site being near Miami in Ottawa County. 
Additions to the algae of Oklahoma were reported by Taft 
(1940). In this report he also included the counties from 
which the collections were made. 
The publications previously mentioned and a report by 
Leake (1939), in which she described motile cells of Basicladia 
crassa Hoffman and Tilden, constitute the early work on Oklaho .. ia. 
algae. 
Booth (1941, 194lb) studied algae a s pioneers in plant 
succession in Kansas and Oklahoma. He listed 6 species 
encountered during his study . Only 2 species were listed specif-
ically as occurring in Oklahoma, both of these from Cleveland 
County. 
A study of t he algae on the campus of Catholic College , 
Guthrie, Oklahoma , by Maloney (1944 ) added 105 species and 
varieties to the known algal flora of the state. All of her 
collections were from Logan County. Of the number listed 69 
were diatoms, the remaining 36 representing the Cyanophyceae, 
Chlorophyceae and Euglenophyceae. 
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Leake (1945) reported on the algae of Crystal Lake, a 24 
acre impoundment in Cleveland County. This study also includ-
ed data on the physical and chemical properties of the water. 
Her taxonomic list contained 118 species and varieties wh ich 
she stated were not previously known from the state. However, 
a comparisorr of the literature shows that 5 species and var i-
eties listed by Leake as new records for the state had been 
previously reported by Maloney (1944). These are: Rhizoclonium 
crassipelitum W. & G. S. West, Closterium acerosum var. 
elongatum Breb., Phacus acuminatus Stokes, Trachelomonas 
volvocina Ehr. and Navicula gracilus Ehr. 
Taft (1949) named and described 6 new species and vari -
eties of algae collected from Oklahoma. Also he listed one 
additional species not recorded for the state. 
A report on the genus Chara in Oklahoma by Ophel (1952) 
listed 8 species and varieties as occurring in the state. The 
counties from which collections were made are also cited. Her -
barium specimens of Chara evoluta Allen, previously reported by 
Leake (1945), could not be located so were not included by 
Ophel in his paper. 
Blum (1953) in a study of the racemose Vaucheriae listed 
2 species as occurring in Oklahoma. These are Vaucheria hamata 
(Vauch.) DC and Vaucheria Walzi Rothert. Both of these collec-
tions came from near Ardmore. 
Epizoophytic algae were reported by Vinyard (1955) with 
the addition of Dermatophyton radians Peter. to the known algae 
of the state. This collection came from the back of a turtle. 
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Also mentioned in this paper was a new undescribed · specri-es of' 
Cladophora, ·· found growing on the gills of · several fish, but no 
descriptiotr was given. 
Vinyard (1958) presented a compendium of the algal flora 
based on his own collections plus those of previous investiga-
tors. This report also included notes on the geochemistry of' 
the habitats in which his collections were made. He reported 
a total algal flora of 764species, varieties and forms., exclu-
sive of the diatoms. Maloney (1944) and Leake (1945) listed a 
total of 79 species and varieties of diatoms, if this number 
is added to that given by Vinyard the number of algae known 
from the state is 843. 
CHAPTER III 
STUDY REGION 
Iake Carl Blackwell is located in Payne County, Okla -
homa, 9 miles northwest of Stillwater. The impoundment was 
formed by the construction of a dam across Stillwater Creek . 
The dam was completed in 1937 and the basin completely filled 
with water in 1945. The basin covers an area of about 3200 
acres and has many shallow arms which present a shore line of 
about 100 miles. The drainage area is about 14 times the size 
of the lake surface. The long axis of the lake lies east and 
west which is at right angles t o the prevailing wind from the 
south. 
The lake is located in the Redbeds Plains physiographic 
r egion as described by Bruner (1931). The soils of the regi on 
are fine and were derived from the Permian clays and shale. 
Locally the region is one of rolling hills with alternations 
of pr airie and wooded areas. 
Iake Carl Blackwell was t he site of a limnological study 
by Leonard (1950) in which he presented data collected in 
1940-41 and 1949-50. Turbidity readings were found to have 
increased during the period of his study. Leonard attributed 
th is to be due to a decrease in hydrogen~ion concentration. 
The tur bidity wa s found to be caused by montomorillonite clay 
particles suspended in the water. Productivity and plankton 
counts were found to be less in 1949-50 than in 1940-41. 
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Leonard felt this decline to be due to the increased turbidity . 
Temperatures varied from a low of 3.5° to a high of 28.5° centi-
grade. The water was found to be consistently alkaline during 
his study. 
COLLECTING STATIONS 
Station O was an open water site selected for euplankton 
collecting. The area was judged to be about over the center 
of the deeper water. 
Station 1 was located at the south end of the dam next to 
the spillway. During the period of this study the water level 
did not exceed that of the spillway level. The area was well 
protected from southerly winds by a high bank and numerous 
trees. However, it was exposed to severe wave action from 
northerly winds. The bottom material was composed of a mixture 
of sand and large rocks . Chara Zeylanica Willdenow forma 
Michauxii (Braun) H. & J. Groves along with the spermatophyte 
Potamogeton nodosus Poiret were very abundant during the summer 
and fall of 1963, but had not developed in abundance by June 
1964. 
Station 2 located at the north end of the dam was subject 
to strong wave action. The bottom was composed of large rocks 
placed here to prevent the cutting action of waves on the 
earthen dam. 
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Station 3 was in a narrow cove well protected from wave 
- action. The bottom was very muddy and supported dense mat s of 
Chara. On several occasions localized "water blooms" occurred 
here. This site was particularly productive with regard to the 
numbe~ of different algae found here. 
Station 4 was located in the same major arm of the lake 
as station 3 but differed in many respec·ts. The bottom was com-
posed almost entirely of small smooth stones. There was a very 
narrow ledge of shallow wate·r along the edge of the shorre which 
dropped abruptly to deep water. The site was exposed to winds 
frrom both the north and south. About the only littoral algae 
found here were attached filaments of Spirogyra, which were 
always sterile in the collections, and a few clumps of Chara. 
Station 5 was situated in a small arm on the north side 
of the lake. This site was well protected from wave action . 
The bottom was very muddy and the water very shallow. On sev -
eral occasions "water blooms 11 were present here. This site was 
similar to station 3 especially with regard to the collections 
of Cyanophyta which were very abundant. 
Station 6 was located in the northwestern portion of the 
lake. This station was in the area where Stillwater Creek 
flows into the lake. The water surrounding this site was very 
shallow with a sandy bottom. This condition was probably due 
to the rapid deposition of the heavy suspended matter carr ied 
into the lake by runoff water in the stream. On all collecting 
trips, the water was very turbid with a reddish coloration. 
This was probably the result of suspended clay particles in the 
water. As the·land surface around this site was flat it was 
exposed to considerable wave action. 
12 
Station7 was located on the south side of' the lake in a 
small cove. The area was well protected from the south winds. 
The water was· shallow with a firm sandy bottom~ 
Station 8 was also located on the south side of the lake. 
Thts site was exposed to wind from almost any direction as the 
land surface around the area was very flat. The bottom was 
very sandy. Only a few members of the Zygnemataceae and scatter-
ed clumps of Chara were found in the collections gathered from 
along the shore of this station. 
Station 9 was located in a long arm of the lake that ex-
tended about a mile south of the main body of water. The expos-
ure was to the south. The bottom was of mud with a few large 
chunks of concrete slabs from an old abandoned bridge. The 
water was very shallow for a considerable distance from the 




During the course of this study 33 species, varieties and 
forms in 24 genera representing 18 families of algae were recog-
nized as occurring in Lake Carl Blackwell. A complete list of 
the algae encountered can be found in Chapter V. A tabular a r:r:~-
angement of the families with their number of representat ives 
is given on page 21. The largest family was the Zygnemataceae 
with 5 species, followed by the Desmidiaceae, Hydrodictyaceae 
and Oscillatoriaceae with 4 representatives each. 
Three species of algae were found in Lake Carl Blackwell 
that are t~ought not to have been previously reported as occur -
ring in Oklahoma. These are: Anabaena affinis Lemm., Gloeo -
trichia natans (Hedw.) Raben., and Oscillatoria nigra Vaucher. 
Photomicrographs of these species are to be found on Plates I 
and II. 
Anabaena affinis Lemm., Plate I figure 2, was collected 
at station 5 on June 6, 1964. It occurred very abundantly in 
the surface water along with Botryococcus Braunii and Micro-
cystis aeruginosa at this station but was not found elsewhere . 
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Gloeotriehia natans (Hedwig) R~'ben., Plate II figure 4-5, 
was found·only at station 6. Specimens were obtained from 
July until September 1963. Many large mature colonies (up to 
2 .5 cm~· in diameter) were found along the margin of the lake 
at this station. 
Oscillatoria nigra Vauoher, Plate I figure 3, was collec-
ted from station 3 on October 6, and from station 5 on Octo-
ber 19, 1963. The trichomes were found growing on the muddy 
bottom and aggregated to form a dark-green mass. 
An interesting feature on distrHn.1tion within the lake is 
the fact that only 3 taxa were found to occur at all stations, 
except the euplankton site. These are: Chara Zeylanica 
Willdenow forma Michauxii (Braun) H. & J. Groves, Cladophor~ 
aegagropila Kuetzing and Spirulina major Kuetzing. The first 
two species were found growing attached to the bottom or to 
some submerged object. The third species was collected as a 
tychoplankter. 
TEMPERATURE 
The recorded seasonal range of the temperature of' the sur-
face water, 1-2 inches, at the various collecting stations was 
4° C. in January to 33° C. in July, August and September. Parts 
of the lake during January 1964 were frozen over. No collec-
tions were made or physical and chemical measurements taken 
while iee cover was present. The temperatures with the date 
they were recorded are listed in Table I. 
pH 
The pH of the water at the various stations was consis-
tently alkaline, pH 7.6-8.8. The recorded pH values and 
average values (to the nearest tenth) are given in Table II. 
Very little variation in average pH values among the ten 




















TEMPERATURE, CENTIGRADE, RECORDED 
FOR THE COLLECTING STATIONS 
Station no. 
1 2 3 4 5 6 7 
27 28 28 28 29 28 
28 28 31 30 33 33 29 
30 29 31 31 31 32 30 
27 27 28 28 29 31 30 
28 29 29 29 29 32 31 
26 27 27 27 27 29 28 
21 22 23 24 24 24 24. 
22 22 22 22 22 23 22 
20 20 19 18 18 19 20 
9 10 9 
6 4 5 5 4 5 6 
5 5 
14 15 19 14 
21 21 22 21 
23 26 26 24 27 30 22 
28 29 29 29 31 31 31 
8 9 0 
32 33 
28 30 
30 31 30 
30 33 30 
33 32 29 
31 31 27 
24 25 24 
21 23 22 
17 18 19 
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27 27 22 







9- 8-63 8.4 
9-22-63 8.4 
10- 6-63 8.2 
10-19-63 7.9 
11- 9-63 8.5 
12- 7-63 8.5 
1-25-64 8.8 
2-29-64 8.2 
4- 3-64 8.4 
5-14-64 8.2 




THE pH VALUES RECORDED FOR 
THE COLLECTING STATIONS 
Station no. 
2 3 4 5 6 7 
8.2 8.4 8.5 8.7 8.6 8.5 
8.2 8.2 8.1 8.2 8.3 8.3 
7.8 7.8 7.8 7.8 8.0 7.8 
7.9 8.0 8.1 8.1 8.2 8.2 
8.5 8.7 8.7 8.7 8.7 8.8 
8.4 8.3 8.5 8.4 8.5 8.6 
8.2 8.3 8.4 8.2 8.3 8.6 
8.1 8.1 8.2 8.3 8.2 8.3 
8.8 8.7 8.8 8.8 8.7 8.8 
8.8 8.6 
8.8 8.8 7.9 8.5 8.8 8.6 
8.3 8.6 
8.6 8.5 8.6 
8.4 8.5 8.5 
8.6 8.5 8.6 8.6 8.8 8.8 
8.3 8.4 8.5 8.3 8.5 
8.4 8.4 8.4 8.4 8.5 8.5 
17 
8 9 0 
8.6 
8.3 8.5 
7.6 8.1 7.8 
8.2 8.2 8.1 
8.7 8.8 8.7 
8.6 8.6 8.5 
8.3 8.1 8.5 
8.1 8.4 8.o 
8.7 8.7 8.6 
8.7 





8.5 8.6 8.6 
8.4 8.5 8.4 
CHAPTER V 
TAXONOMIC LIST 
Those species preceded by as asterisk are thought to be 
new records for Oklahoma. The reference following each family 
is the authority used in determining the taxa in that group. 
The number following each name in the list refers to the num-
ber of the representative specimen on deposit at the Oklahoma 
State University. 
CHLOROPHYTA 
VOLVOCACEAE (Smith, 1920) 
Eudorina elegans Ehr. - 16 
Pandorina morum (Muell.) Bory - 30 
PALMELLACEAE (Prescott, 1962) 
Gleocystia gigas (Kuetz.) Iagerheim - 23 
CHATOPHORACEAE (Prescott, 1962) 
Aphanochaete repens A. Braun - 32 
PROTOCOCCACEAE (Prescott, 1962) 
Protococcus viridis Agardh - 6 
CLADOPHORACEAE (Forest, 1954) 
Cladophora aegagropila Kuetzing - 4 
18 
OEDOGONIACEAE (Tiff'any, 1937) 
Bulbochaete ~· - 20 
Oedogonium gracilius (Wittr.) Tiffany - 18 
HYDRODICTYACEAE (Prescott, 1962) 
Pediastrum duplex Mey en var. duplex - 34 
Pediastrum duplex Mey en var. gracil.ium····West & West - 13 
Pediastrum duplex Mey en var. reticulatum Lagerheim - 14 
Pediastrum simplex (Meyen) Lemm. var. duodenarium - 12 
(Bailey) Raben. . 
COELASTRACEAE (Prescott, 1962) 
Coelastrum reticulatum (Dang.) Senn - 22 
BOTRYOCOCCACEAE (Prescott, 1962) 
Botryococcus Braunii Kuetzing - 28 
OOCYSTACEAE (Prescott, 1962) 
Planktosphaeria gelatinosa G. M. Smith - 15 
ZYGNEMATACEAE (Transeau, 1951) 
Spirogyra fluviatilis Hilse - 8 
Spirogyra majuseula Kuetzing - 29 
Spirogyra negleeta (Hassall) Kuetzing - 9 
Spirogyra reticulata Nordstedt - 5 
Spirogyra setiformis (Roth) Kuetzing - 3 
DESMIDIACEAE (Fo1•est, 1954, Smith, 1924) 
19 
Closterium gracile DeBreb. var. elongatium West & West - 33 
Closterium moniliferum (Bory) Ehr. - 7 
Cosmarium subcrenatum Hantzsch. - 21 
Staurastrum chaetoceras (Schroder) G. M. Smith - 19 
CHARACEAE (Ophel, 1952) 
Chara Zeylanica Willdenow forma Michauxii (Braun) H. & 
J, Grov~s - 2 
PYRROPHYTA 
CERATIACEAE (Prescott, 1962) 
Ceratium hirundinella (Muell.) Dujardin - 11 
CYANOPHYTA 
CHROOCOCCACEAE (Prescott, 1962) 
Microsystis ~eruginosa Kuetzing emend. Elenkin - 31 
OSCILLATORIACEAE (Prescott, 1962) 
Oscillatoria limosa (Roth) Agardh - 26 
*Oscillatoria nigra Vaucher - 10 
Oscillatoria princeps Vaucher - 24 
Spirulina major Kuetzing - 17 
NOSTOCACEAE (Prescott, 1962) 
'''Ana'baena aff inis Lemmermann - 27 
Aphanizomenon flos-aquae (L) Ralfs - 25 
RIVULARIACEAE (Prescott, 1962) 
~°'Gloeotrichia natans (Hedw.) Ra'ben. - 1 
20 
21 
TABULAR VIEW OF FAMILIES 
Family Genera Species, var'ieties 
and forms 
Volvocaceae 2 2 
Palmellaceae 1 1 
Chatophoraeeae 1 1 
Protococcaceae 1 1 
Cladophoraceae 1 1 
Oedogoniaceae 2 1 
Hydrodictyaceae 1 4 
Coelastraceae 1 1 
Botryococcaceae 1 1 
Oocystaceae 1 1 
Zygnemataceae 1 5 
Des mid iaceae 3 4 
Characeae 1 1 
Ceratiaceae 1 1 
Chroococcaceae 1 l 
Oscillatoriaceae 2 4 
Nostocaeeae 2 2 
Rivulariaceae 1 1 
Totals 24 33 
StJMMARY 
A survey of the algae found in Lake Carl Blackwell, Payne 
County, Oklahoma, was the primary objective of this study. Ten 
collecting stations were selected and from these 414 vials of 
material were collected for study. Physical and chemical 
measurements of the water were taken at collecting stations. 
Thirty-three species, varieties and forms in 24 genera 
representing 18 families of algae were found in Lake Carl 
Blackwell. A list of the taxa encountered is included in thif! 
study. Representative specimens or pbotomicrographs are de-
posited at the Oklahoma State University. 
Three species of algae were found that are not thought to 
have been previously reported as occurring in Oklahoma. These 
are: Anabaena affinis Lemm., Gloeotr1ch1a natans (Hedw.) Raben., 
and Oscillatoria nigra Vaucher. Photomicrographs of these 
species are included in this thesis. 
Physical and chemical measurements showed the water of the 
collecting stations to be consistently alkaline, pH 7.6-8.8) 
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Fi g. 2 . Photomicrograph of Anabaena 
affinis Lemm . X 1330 
Fig . 3 . Photomicrograph of Oscillatoria 
nigra Vauche r X 388 
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PLATE II 
Fig. 4 . Photograph of coloni s of 
Glo otrichia natans (Hedw . ) naben . 
Fig . 5 . Photomicrograph of Gloeotrichia 
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